There has been recent considerable interest in boron chemistry owing to its use in the Suzuki-Miyaura reaction, 1 as boron compounds are relatively non-toxic and thermally, air-and moisture-stable. Boron compounds containing bulky groups have been used recently owing to their potential Frustrated Lewis Pair (FLP) chemistry. 2 Our group has been investigating the synthesis and reactivity of novel bulky boranes and we have recently prepared Tl[B(1,2-O2C6H2-3,5-di-tert-butyl)2] and found that this species reacts with phosphinorhodium chlorides to give TlCl and rhodium salts where the arylspiroboronate ester is too sterically hindered to coordinate to the metal center. 3 To expand the chemistry of this thallium complex we added one equivalent of this salt to commercially-available Schwartz's reagent, Cp2Zr(H)Cl (Cp = h 5 -C5H5). Although we observed the formation of TlCl from this reaction, several zirconium products were also generated, as evidenced by numerous Cp resonances in the 1 H NMR spectrum. Likewise, the arylspiroboronate ester appears to have degraded into a number of products (as observed by 11 B NMR spectroscopy) including B2(1,2-O2C6H2-3,5-di-tertbutyl)3, a common boron redistribution product found in reactions of catecholborane derivatives. 4 Addition of one or two equivalents of the thallium salt to Cp2ZrCl2 also gave complex product distributions. From these mixtures, we were able to generate crystals of the zirconium catecholato species (h 5 -C5H5)2Zr(1,2-O2C6H2-3,5-tert-butyl2) (1), as shown in Fig. 1 . A single crystal X-ray diffraction study was performed to confirm that boron redistribution products were indeed being generated in this reaction.
Single crystals were coated with Paratone-N oil, mounted using a polyimide MicroMount and frozen in the cold nitrogen stream of the goniometer. A hemisphere of data was collected on a Bruker AXS P4/SMART 1000 diffractometer using w and q scans with a scan width of 0.3˚ and 30 s exposure times. The detector distance was 5 cm. The data were reduced (SAINT) 5 and corrected for absorption (SADABS). 6 The structure was solved by direct methods and refined by full-matrix least squares on F 2 (SHELXTL). 7 Two of the Cp rings and one of the chloroform molecules were disordered and the site occupancy determined using an isotropic model as 0.60 (C(6)-C(10), 0.40 (C(6A)-C(10A)), 0.80 (C(51)-C(55)), 0.20 (C(51A)-C(55A), 0.57 ((C(101), Cl(1)-Cl(3)), and 0.43 ((C(105), Cl(1A)-Cl(3A)) and fixed in subsequent refinement cycles. All non-hydrogen atoms were refined using anisotropic displacement parameters. Hydrogen atoms were included in calculated positions and refined using a riding model.
A summary of the crystallographic data and structure refinements is presented in Table 1 .
The molecular structure of complex 1 is shown in Fig. 2 , and the selected bond lengths and angles are listed in Table 2 . A crystal structure analysis confirms the formation of complex 1, which consists of two independent molecules per asymmetric unit of a dimeric complex in the solid state where one of the oxygen atoms of the bulky catecholato groups coordinates to an adjacent zirconium metal so that each metal atom has a formal 18-electron count. The formation of 1 presumably arises from initial abstraction of the chloride to give TlCl followed by a boron substituent redistribution reaction, owing to the higher oxophilicity of zirconium, compared to boron. those reported in related compounds, where the catecholato oxygens do not bridge to another metal. 8, 9 As expected the bridging oxygen atoms have slightly longer bond lengths at 2.268(3)Å (avg). 10 The four-membered Zr2O2 ring is bent across the O-O vector by 18.9(1) (Zr1-O2-Zr2-O4) and 14.29(8)˚ (Zr3-O6-Zr4-O8). The configuration of the Cp rings is similar to related monomeric structures. 11 Further studies on the reactivity of this thallium salt are currently underway, the results of which will be reported in due course. Table 2 Selected bond lengths (Å) and angles (˚) Fig. 2 The molecular structure of 1 with the atom labelling scheme. Displacement ellipsoids are drawn at the 50% probability level. Only one of the two independent molecules is shown. Hydrogen atoms, two molecules of CHCl3, and the minor disordered part have been omitted for clarity.
